CEMENTATION OF IRON AND STEEL

ditions, a box of cast steel, with sides 20 to 25 mm. thick, may serve for
fifteen to twenty operations. By using furnaces with distinctly reducing
atmosphere, such as are, for example, the modem heavy-oil furnaces, the
life of the boxes may be markedly increased.

The boxes must in any case be furnished with a cover of iron or steel
(cast or sheet), with the edges shaped so as to fit over the box and insure
good closing.

The dimensions of the boxes must be such that the objects to be cemented
are contained in it easily, so that there may be at every point a free space of
not less than 3 to 4 cm. between their furthest projecting points and the wall
of the box. This is for the purpose of providing a layer of cement around
these salient points thick enough to insure a uniform cementation.

It is always advantageous, however, to give to the boxes the minimum
dimensions compatible with these conditions, because the larger the box the
longer the time necessary for the heat to penetrate from the outside to the
center, and, therefore, for the temperature to become uniform throughout
the box. Some of the disadvantages of slow propagation of heat from the
outside to the center of too large boxes are: i. Marked deformation of the
cemented pieces, due to the fact that they are heated for a long period of
time to different temperatures in different parts. 2. Marked irregularities
in the cementation, which is a maximum in the parts of the pieces nearest
to the walls of the box and a minimum, sometimes almost null, in the parts
nearest to the center of the boxes. 3. Great length of time necessary to
obtain a given cementation.

The disadvantages just enumerated vary with the properties of the
cement used and the type of furnace available. They are greater the lower
the thermal conductivity of the cement and the smaller the quantity of heat
furnished to the working chamber of the furnace in the unit of time at a
given temperature. It is not possible, therefore, to give quantitative data
of value on this topic; we will quote later some particular examples which
will furnish concrete data.

Besides these considerations, boxes of large dimensions are difficult to
manipulate and, when they reach certain sizes, can be removed from the
furnaces only by means of special and expensive mechanical arrangements,
difficult to provide in small plants.

Even for the cementation of pieces of rather large dimensions (toothed
wheels, sectors, axles, etc.) it is not desirable to use boxes longer than 55-60
cm., nor wider than 45 cm., nor higher than 30 cm. If the pieces to be
cemented can not be contained hi boxes of these dimensions, it is advsiable to
carry out the cementation in fixed built-up chambers. This can be done
(although it is not without its disadvantages) even when using solid cements,
but considerably better with gaseous cements or with mixed cements.

When the pieces to be cemented are of small dimensions (axles for

